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amW/73Q d J7\vW d Uc\taKTRJ^HTVUc\ d J^HEtU]afJUc\vWYjYQ[J7SHju]S  U_StgSH\tJ(WbjsUXlmJ7gWbZ]Q[jYJ\HJabJ d QRjbQR_J(_J7jYa
T  7uvSHQRT[QRHjYJ   uvSHQ9J7afW7J\#1UcQ[W7SH\HJK^5Z_QR\vWabQ[G7_J]5U_Q[\tabQWbZ]S`WbJa}TRJ7aoWbjsUXlmJg WYZ_QRjbJaWbJ7\ d J7\]W]Jjsa   
Z)A   0 !Z]Sta/gZ_\tafWYUcWbZ_\raUcStaYafQou]StJTRU d jYZ_Q[WbJ d t\HQRJ^tU_j|  3 z * z 8;: d Q[3QVafJTRJ^HTVUc\ J7\d JS`hjY]Q[Z]\ta¢ . JW}¢?y%Z]STRJ7aWYjYUclmJ7gWbZ_QRjYJ7ap\HJ^rZ]SHjbjYZ_\vWF^tU_aWYjYU]JjsafJ7j7`¤o\^5JSHW!_Z_QRjUcStaYabQuvSHJ
TRJ d J7S`h^5Z_QR\vWYa
   Z]S   afZ]\vW%amWsUcHTRJ7aTRZ`gU_T[J7INJ7\vW7*IUcQVa^tU]a_TRZ_tU_T[J7IKJ\vW7gZ_IKIKJ d 7gjbQ[WTRU
abJ7gWbQRZ_\KUc\vWb7jbQRJStj7_£U_Q[\vWYJ\tU_\]WkZ]\]JjYjYU?gJ!uvSHQ`^tU]ababJU_Jg TRJ7akI=}7INJa d Z]\H\HJakuvSHJFT[J]jYU_^HEHQVu]StJ
U_\vWbjYQRJSHj3IKU_QRaFJ7\gsEtUc\H]J7U_\]WFTVUNgZ_\ d QWYQ[Z]\ d JafWYU_HQRT[Q[Wb]tgJWfWbJ¡Z]QRagQ /i)i 1  / z 82: 1  570
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Modele II: m(s)<=D
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A2 
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  / z 82: 1
npJWfWbJ#¡Z_QVa/gQ?^5Z_SHj/\  QRIK^rZ]jfWYJ#uvSHJTo^rZ]Q[\vWZ]S z 82:  z¨TVUWbjsUXlmJg WYZ_QRjbJgZ]jbjYJ7ab^5Z_\ d U_\vWbJafJ
d Q[jYQ[]JjsU%]JjsaT  7uvSHQRT[QRHjYJ  Q[\ d QRuvSH d Uc\taFTRJWYU_HT[JUcS /"100 T51UcSHWabQR_\tU_T[J7jpuvSHJ?T  Uc\tU_T[e`abJoU_\]WYjYQ[J7SHjYJ!J7afWXU_T[Q d J?I~}7IKJ?abQT[JaabZ_TRS`WYQ[Z]\tap T  u]StQ[TRQ[tjbJafZ]\vW
gZ_IK^HTRJh`J7a7rUgZ_IK^HTRJh`QWY d J7a?afZ]T[S`WYQ[Z]\ta d ^5J\ dd QRjbJg WbJ7IKJ\vW d JaogZ_\tafWYU_\vWbJ7a d* Q[\tEHQ[tQWYQ[Z]\> 8 [
aYUXWYSHjsUXWbQRZ_\=  d SWYU_S`h d J d QRTRS`WbQRZ_\ 5 JW d JFTRU?3Q[WbJ7aYabJIUch3QRIUcTRJ  v¤o\^5JSHW gZ_\rgTRSHjbJ d* Uc^HjYG7aTRJ7a d JS`h_jsUc^HEtQRuvSHJa?U_\vWbjYQRJSHjsauvSHJT[J/gZ_IK^5Z_jbWbJIKJ7\]W d Sabe`amWYGIKJJ7afW_TRZ_rUcTRJIKJ\vWQ[\ramWsUcHTRJ_IU_QRa9Z]\KaYUcQ[W uvSHJTRJ^HjbJ7IKQ[G7jbJJW d JS`h`QRGIKJ^5Z_QR\]W  T  7uvSHQRT[QRHjYJ!afZ]\]WkTRZ`gUcTRJIKJ7\]W afWYU_HTRJ7akJ7\NI=}7INJ
WYJIK^ta7
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}Z_Sta^HjY7abJ\vWbZ]\taTRU d IU_jYgsEHJp_7\HjsUcTRJp ?afStQ[3jYJpUXr\ d* J7afWbQRIKJj d Ja^rUcjsUcIKGWYjbJa d* SH\NINZ d G7T[J
" UcT[WbJj .!$$ : # 

1 U_T[J7SHj!QR\HQ[WbQVUcTRJ d J7a^tU_jYU_IKGWbjYJ7a  W a 

0 \vWb]jYUcWbQRZ_\ d J7auvStUXWYQ[Z]\ta d S(INZ d G7T[J  < OvWbjYStgWbSHjYJ d S(INZ d G7T[J

nUcTVgSHT d JTRU¡Z_\rg WbQRZ_\Z_HlmJ7g WYQ / W 1  < }Z]\H\H7J7aFJh`^5jYQ[IKJ7\]WsUcTRJ7a

DjYZ_St_JjFTRJIKQ[\HQRI%StI d S / W 1 <  £(JQRTRT[J7SHjbJJamWYQ[IUXWYQ[Z]\W

qJ® gU_TRgSHT d S W
npEtU]gSH\tJ d Ja?WYU_^rJa?J7afWoWYjbGaoQRIK^rZ]jfWsUc\vWoJW\HZ_Stao^5Z_SH]Z_\ta?S`WYQ[TRQRabJj?^HTRStabQ[J7SHjYa?Z]S`WbQRTRaUct\ d J
IKQRJS`hT  U_g7gZ_IK^HTRQRj7
  U_rZ]j d \HZ_Sra d J_Z]\ta d Z_\H\tJjSH\HJKXUcTRJSHj d J d 7^tUcjbW \HZva}^tU_jYU_IKGWbjYJ7a7afZ]QW^tUcjSH\tJJamWYQ®
IUcWbQRZ_\ d S(_J7gWbJ7SHj W aZ_SHQ[J7\(_j_gJUcSHhQ[\H¡Z_jYIKUcWbQRZ_\taFuvSHJT  Z]\^5Z]aYabG d JUN^HjYQ[Z]jbQ
ikStQRa73\HZ_Sta d J7_Z_\ra Uc\rUcTRe3abJjpTRUamWYjbSrg WbStjbJ d SIKZ d GTRJ}^5Z_SHjHQRJ\gsEHZ_QVafQRj \tZcWbjYJ!IKWYEHZ d J d* QR\`®
WY]jYUcWbQRZ_\ d J7a%7uvStUXWYQ[Z]\ta d S IKZ d G7T[J]¢!^HjYG7a7 (^rUcjbWbQRj d J/T  QR\`¡Z]jbIUXWYQ[Z]\Jh`^r7jbQRIKJ\vWYU_T[JZ]S d J7a
d Z_\H\H7J7auvSHJF\HZ_StaU_Z]\ta77\HZ]Sta^rZ]SH_Z]\tagZ_\ramWYjbSHQRjYJ \HZ_WbjYJ ¡Z_\rg WbQRZ_\ / W 1  o^tUcjbWbQRj d* St\HJFINWbEHZ d Jd JamWYQ[IUXWYQ[Z]\/WYJTRT[JuvSHJ
t£UXh`Q[ISHI 1kjsUcQVafJ7I%HTVUc\tgJ  afWbQRIUXWYQ[Z]\  afWbQRIKUcWbQRZ_\ FUe_J7abQRJ\3!Z]\i9UX®
jsUcIKWbjYQRuvSHJ afWbQRIKUcWbQRZ_\(JWsgc
0 T\HZ_StaFjYJ7afWbJ WYjbZ]SH_J7jTRUKIKJQRTRT[J7SHjbJJamWYQ[IUXWYQ[Z]\ d JhWJ\gsEHZ]QRabQRaYaYUc\vWJ7\vWbjYJT[JaIKWbEtZ d J7a d J
IKQR\HQRINQVaYUXWbQRZ_\ d JTRUN¡Z]\tg WYQ[Z]\	 / W 1 Jh`QRafWYU_\vWbJ7a
rOvWYJJ7^rJamW}JabgJ\ d ?jsU d QRJ\vWt!J FWbZ_\  a¤o^`WbQRIKQ®aYUXWYQ[Z]\H£q JWYgc
¥QR\tUcTRJIKJ\vW`\HZ_StaFjYJ7gZ_IKIKJ\ Z_\taTRJrZ]StgTRJlmStabuvS   NTRUNIKJQRTRT[J7SHjbJ?J7afWbQRIUXWYQ[Z]\ d S(]J7g WYJSHj d J
^rUcjsUcIKGWYjbJaWt
?Uc\takgsErU_uvSHJFWsUc^5J\tZ_Sta d J7_Z]\tax}WbjYJU_aYafJ pIKrUc\vWk3QRakUo3QRa d Ja9jbafStTWsUXWYa9Z]`WbJ7\3StaXaYU_gsEtU_\vW
uvSHJ\HZ]Sta!U]Z_\taFgsEHZ]QRabQ*SH\HJIKWYEHZ d JJW}uvS  QRTJ\(Jh`QVamWYJ^HT[SrafQRJSHjsa7H¢!QR\tafQQ[TafJ7jYU_QabZ_StEtUcQ[WYU_HT[J d J
WYJ7afWbJ7j^tT[StabQRJSHjYJ7apIKWbEtZ d J7a %gsErU_uvSHJ?WYU_^rJUXr\ d JjY d SHQRjYJ}TVU%^5Z]aYafQRHQRT[Q[Wb d* 7gsEHJg d Uc\taFgsEtU]u]StJ
^rUcjbWbQRJ_
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p
}Z_StapU_Z_\ra9S`WbQRT[QVab d JSHholmJ7S`h d J d Z]\H\HJakJh`^5jYQ[IKJ7\]WsUcTRJ7a d Uc\tak\tZ]a d QjYJ\vWbJakIKZ d GTRJ7a7_TRJ7a
d Z_\H\H7J7a¢?£#¤n¤ ^5Z_SHjTRJ^HjYJIKQRJjFJW!TRJ7a d Z_\H\H7J7a¢ q!¢on¤^rZ]SHjT[J d JS`h`QRGIKJ_
. }nUcjsU_gWbjYQVamWYQRuvSHJa d J7a d Z]\H\HJa¢o£#¤n¤ " J7jb\tU_j d ycx]x .# 

0 TRaoZ_\vW?WbNZ_HWbJ\3SHJa d U_\taoT[JNgU d jbJ d S^HjYZclmJWoJStjbZ]^r7J\¢o£¤n¤5JabSHtafWbjsUXW7z UWb
Z_`WYJ\3S  #^tU_jfWYQ[j d JaKvQR\tU]ababJ7a^HjYZ d SHQWYJ7a d U_\ta d J7a d QVafWbQRT[TRJjYQ[Ja d Q[]JjsafJa d JTVUjb7_QRZ_\ d J
}U_jb5Z_\H\tJ_t¥tjYU_\tgJ]tJHQRZ_jY7U]g WYJSHjS`WYQ[TRQVafJamW} K]jYU d QRJ\vW!af^tUcWbQVUcT d J%gZ]\tgJ7\]WYjYUcWbQRZ_\HgZ_S`®
jYU_IKINJ7\vW d Q[W7H %T[Q[Wpth3J  T  J\ d jYZ_Q[W d J?gSHT[WbSHjYJ}\  J7afWF^tU_apEHZ_IKZ]_G\tJ!kJW d J}¡Z]\tg WYQ[Z]\H\HJIKJ7\]W
d SWme3^rJgZ_\vWbQR\3SZ)AgsEH7IKZ]afWYUXWHU_Jg}SH\tJgUc^rU_gQ[Wb d J $ L]zT[Q[WbjYJ7a7
JaKINJafStjbJaZ]\vWKWb(Z_HWbJ\3SHJaUcS­¡SHj/JW/U_S;IKJ7abSHjYJ^5J\ d Uc\vWKWbjYZ_QVaKIKZ_QVa  z_~lmZ_StjYa% 
Q[\vWYJjYU_T[TRJ7a d J . 8%INQR\3S`WbJaJ\vWYjbJgsEtU]u]StJ?IKJafSHjYJ_
y`}nUcjsU_gWbjYQVamWYQRuvSHJa d J7a d Z]\H\HJa¢ q!¢}9n¤ " DJTRJIU_gycx]x_~ # 

npJ7a d Z]\H\HJa!¡Z]\vW^rUcjbWbQRJ d SlmJS`h d J d Z]\H\H7J7aoS`WbQRT[QVabJ7a d U_\ta?T[JN^HjYZclmJWoJStjbZ]^r7J\#D   9®
£¢}notJ?abSHtafWbjsUXWuz UNWYZ_`WYJ\3S ^tU_jfWYQ[j d JaFvQR\tU]ababJ7a^HjYZ d SHQ[WbJ7a d Uc\ta d Ja d QRafWbQRTRT[J7jbQRJ7a
d J?TRU%jb7_QRZ_\ d J UcTRQRgQRUt  ab^tU__\HJ]vJ}HQRZ_jY7U]g WbJ7SHj SHWbQRT[QVafoJ7afW!nFOHDq  T  J7\ d jYZ_Q[W d JogStTWYSHjbJ
J7afW EHZ_IKZ]_G\tJ!JW TRJF¡Z_\rg WbQRZ_\t\HJIKJ\vW d SKWme3^5J!gsEHIKZvamWsUXW7]U_J7gpSH\HJogUc^rU_gQ[Wb d J}yH x]x_xt x]x_x
T[Q[WbjYJ7a7
JaIKJafSHjYJ7aZ]\]W9WYFZ_`WYJ\3SHJ7a9 oT  UcStrJF^5J\ d U_\vW\HJ7S`rIKZ]QRa  y9/_~ lmZ_SHjsa oQ[\vWYJjYU_T[TRJ7a d* SH\HJ
lmZ_SHjY\H7J?J7\vWbjYJgsErU_uvSHJIKJ7abSHjbJ]
npZ]INIKJ7\]WsUcQRjbJa%abSHjgJ7a}lmJS`h d Ja d Z_\H\H7J7a%JWTRJStjS`WYQ[TRQVabUcWbQRZ_\ ^5Z_SHjT  J7afWbQRIUXWYQ[Z]\ d J7a^tU_jYUc®
IKGWbjYJ7a d J\HZvaFIKZ d GTRJ7a 

 ¦ >  
!Z]StaU_Z_\raoSHWbQRT[QVafgJolmJ7S d J7a d Z]\H\H7J7agU_j?QRT JamWWbjYG7a?jYZ_HSramWYJ_aYU_gsEtU_\]WuvS  Z_\U
SH\(WbZ_WYU_T d J :D8]y . INJafStjbJaUcS`WYZ_SHj d Jz]~olmZ_SHjsaHgJuvSHQjYJ^HjY7abJ\vWbJU]ababJ  d JIKJ7abSHjYJ7aF^5Z_SHj
WbjYZ_SH]Jj d JagZ]\ d Q[WbQRZ_\taU]afe3IK^`WYZcWbQVuvSHJ7a d J\HZ]aIKZ d G7T[JaiZ]SHjfWsUc\vW7*TRJ7a d Z_\H\tJ7aZ]\vWWb
gZ]SH^r7J7aN^5J\ d U_\vWKTRJ7a d Qh d J7jb\tQ[J7jYaolmZ_StjYa  IUc\ru]StJ d J5UcHQRT[Q[WbJh`^5jYQ[IKJ7\]WsUcTRJ^5Z_StjKgJ7a
lmZ_SHjsaFTV JW!JTRT[Ja!abZ_\vW!gsEtUcZ_WbQVu]StJ7a 
  >  
]}Z_Sta U_Z_\ra9S`WbQRT[QVab}gJklmJ7S d J7a d Z_\t\HJa]IKU_QRa T[Ja jY7abSHTWsUXWsakQRaYabSta d J}gJ7a d Z_\H\tJ7a
\HJabZ_\vW%^rU_a^HjY7abJ\vWY7a7UjYU_QRabZ_\^HjYQ[\tgQ[^rUcTRJ/J7afWuvS  JTRT[JaabZ_\vWWbjYG7a%HjYSHQWYJaJWNJTRT[Ja\HJ
^rZvababG d J\vW^tU_aFTVUK^HjY7gQVabQ[Z]\\HgJ7aYaYUcQRjbJ?^rZ]SHjT  JamWYQ[IUXWYQ[Z]\ d J7aF^tU_jYU_IKGWbjYJ7a7
k lk 
	 y 
}Z_Stao^HjYJ\HZ]\ta}\tZcWbjYJIKZ d GTRJN£ . J7u5 /i'1 U_JgabJ7aoJ\vWbjYJa!JWabZ_jbWbQRJ7a}gZ_jYjbJaf^5Z_\ d Uc\vWbJa`IU_QRaTRJ_Jg WbJ7SHj d Ja^tUcjsUcIKGWbjYJ7a7)W d J7vQRJ\vW!

W * /  [   [   [ { a 1 [g7Ucj!\tZ_Stao\HJ%gZ_\H\tU_QRaYabZ_\tajYQRJ\ d J <  ^tU_jfWYQ[j d J7a d Z_\t\HJa!Jh`^5jYQ[IKJ7\]WsUcTRJ7a7r
	 U_^HjYG7a}U]Z_QRj1UcQRjYJ
TRJ(WbJamW d Q d J\vWYQrU_HQRT[Q[Wb ^tU_jfWYQ[j d S ^HjYZ_]jYU_IKINJ	 0 d J\vWbQ[rU_HQ[TRQ[Wme WbJamW  \HZ]Sta\HZ]StaUc^5JjsgJ7_Z_\ra
@A*BDCFEHGHIJ
y9/   	H,
uvSHJ <  T[JINZ d G7T[J£ . \  JamW^tU_aafWbjYStgWbSHjYJTRT[J7IKJ\vW_TRZ_tU_T[J7IKJ\vWQ d J7\vWbQ[rUcHTRJ/U_JgKgJ/]J7g WYJSHj
d J7a^tUcjsUcIKGWbjYJ7a7`npJgQ d Q[W7`\HZ]Sta^rZ]SHjbjYQRZ_\taJ7afWbQRIKJj d JagZ_IHQ[\rUcQVafZ]\ta d J7a^tUcjsUcIKGWbjYJ7au]StQ5\tZ_Sta
d Z_\H\HJ7jbZ]\vWuvSHJ7TRuvSHJa/QR\`¡Z_jYIUXWYQ[Z]\taafStj/T[Jafe`afWbGIKJWbS d Q[] IUcQVa\HZ]Sta/gsEHZ]QRabQ[jYZ_\raKTRU]Z_QRJ d J7a
IKZ d G7T[JaafQRIK^HT[Q[t7J7a/Uct\ d JIKQ[J7S`h gZ_IK^HjYJ\ d jYJ(T[JtQ[Z]^HjbZ`g d aKJW/Z_HWbJ\tQ[j d Ja/gZ]\tgTRStabQ[Z]\HJ7a
abSHjYJ7aJW}gJjbWYU_Q[\HJaafStj!gJSHhgQ[
k    
	 p" w mVF ,  
O`U]gsEtUc\vW%uvSHJTRJ/IKZ d GTRJ£ . \  J7afW%^tU]a_TRZ_rUcTRJIKJ\vWQ d J\vWbQ[rUctT[J]\HZ]StaU_Z]\ta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